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Effects of saline-alkali stress on biomass allocation and root morphology of Sea

Island cotton seedlings
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Abstract; Saline-alkali stress has always been a key factor restricting crop production in Xinjiang. Sea Island cotton is one
of the main cash crops in Xinjiang and an important textile raw material. This experiment is based on the main Island cotton
varieties Xinhai 31 (XH31), Xinhai 35 ( XH35), Xinhai 43 (XH43) and Xinhai 48 (XH48), in the Aksu area of
Xinjiang, involving treatment with neutral salt mixed with NaCl and Na,SO, at 1:1 mole ratio and treatment with alkali salt
mixed with NaCl and NaHCO, at 1:1 mole ratio. The objective was to explore the response of biomass allocation and root
growth in Sea Island cotton seedlings to mixed saline-alkali stress. Total salt concentrations (Na®) in the different treatments
were 0( CK), 120, 180, 240, 300, and 360 mmol/L. The differences in root morphological characteristics of Sea Island
cotton seedlings under the two salt stress conditions, including biomass, root length, root volume, and root surface area,
and root system morphological characteristics at different stem levels, were analyzed. Under the condition of neutral salt, the
total root length, total surface area, total volume, and total root tip number of Sea Island cotton seedlings increased

significantly or decreased slightly at salt concentrations of 0—180 mmol/L, and the fine root length of Sea Island cotton
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seedlings increased significantly, especially at a concentration of 120 mmol/L. When the concentration was higher than 180
mmol/L, the root parameters decreased significantly with the increase in salt concentration. Under the condition of alkaline
salts, the total number of root tips and fine and middle root tips of Xinhai 31 were higher than that of CK at 120 mmol/L
salt concentration, and the other parameters decreased with the increase in salt concentration. The biomass and root-shoot
ratio decreased gradually with the increase in salt concentration under the two salt treatments, and the degree of reduction
increased from low to high. Low salt (120 mmol/L) environment can promote the elongation of fine roots, so that Sea Island
cotton seedlings can absorb more nutrients and water, which is the response of roots when exposed to a low salt environment.

High salt environment causes greater damage to Sea Island cotton seedlings.

Key Words: Sea Island cotton; alkaline salt; neutral salt; root system morphology
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A BRI TR S A A KL B R MR A G0 L R, & BT % 45 ) T St it [X A v 5 %o 3k [ 4 R 2
U K J LA ER Bl b 1) T e R HLA 2R 3L
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AR (22 45) R FORTIE 31 5 (XH31) Bl 35 5 (XH35) il 43 5 (XH43) KOFi 48 5 (XH48) , Hh#iiE
v Bl A B £ B EDIE T T it . R NaCl Na,SO, Al NaCl NaHCO, LA%) 5t (9 2 Eb 1: 1 YR & 40 A H0 o 1
ERFBE L 2 FhERISAY | Jhan A B S AR R BRI 0( CK) (120,180,240 ,300,360 mmol/L,

FELEARL  /N—B R, R HgCL,(0.1% ) B EIH EE 10 min, BIIEEES , Je ] A RAK oiige, FE 2818
KPR IR , feJ FHZEMRK IR RN 24 b il SR T IRAR AE 120°C T X FiE47 Rl KT8 24 b ffFHAAS A 13
emx19 emx12 em R ZF &, B K ZFGFAT 600 g MR, IR R BE R /K 102 mL, 25 FHXTIE (CK) i 102
mL ZERK ARG BRI G & 1 — B A A R 2R a v B G E S0 KR R R A0 TR
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HFER 1 RER,
1.2.3  FEAbag

K SPSS19.0 TR AR AT 55088 43 B, R B 2 A 22 1047 25 57 Wb 2 PR 35 (P<0.05) , >R FH Microsoft
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1V RY, PR N Hh b AR W i i BB A AN [R) ER v B R] 22 5 AN B 3 120 mmol/L R VR EE R Y
XH31 F1 XH35 AyHh 3049 1 CK 35, XH31 78 120,180,240 300,360 mmol/L AYEL A B T 235 1 CK &
1 17.55% .23.94% 18.57% 13.15% ,55.44% ; £5 & AP A AR 22 A 0 i Bt 2 Sh Wk B2 38 RS 2 NIt A, bk &k
B R, XH31  XH35 f9# FEBA- & 7E 120,180 mmol/L 54 B R H CK @ 18 i, XH43 (b L3R4 Y7
240 mmol/L & T tH Bl KAH, AR BRR 22 55 A B3 s AR R AR AR b 5P MR T — 80, YR E SRR Y
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WA, 23,2 MR T XH35 25 EERAY 120 mmol/L b3k B FAR R MR AL CK B3, dhikdh
120,180,240 mmol/L AYERMREE 5 CK AHLL , 25 558 108 35 | LAY A L 1) it o Wk B35 1 15 RO 2R 170 = T R ¥
WL, HEER T, 120 mmol/L Ehik BE Rl i L #E XH35 AR (0.5<d<2.0 mm) B2 ARSI 1 3% S b AU AR £
MR XH31 404R (d<0.5 mm) BT AR CK BN T 56.00% , 120 hik BEWS N T XH35 (414R 5
XH31 A AR ) 2 AL, X He A SR AR [R) 22 AR R 52 R i 2 BllPEER T, XH35 AGHLAR7E 120 mmol/1,
BN L CK BEIEIN T 84.00% , {H B AR R R A AN AT 0 2 25 57 L Ab, 4% 5t B i AR 25 3R 11 B Bl 45 6 vk
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2.4 ERHUIE XTI S A 4 AR R ARG 5

T4 Al DA, SRR SR, Bk XH35 7EHPEE AT 120 mmol/L [t CK 3 HE M 44.00% , # 5
) A FEL B 25 R A B () BG INAE 220 M 0/ N | 45 S P /D )RR BEASIA] . XH3T ZE 1 #EER T 120,180 mmol/L HYAR
ZEMATE CK M43 N T 3.99 4.73 em’ ; XH35 AR (d<0.5mm) 7EH1PEER 120 mmol/L e CK g 3
BT 2.37 em®, XH43 . XH48 AYHE £ S AARFFE rh o Eh 120 mmol/L 5 CK AU 22 5 AR W2, 31X d IR Ik
(0—180 mmol/L) Ay H R ERXT 4 AT 5 A Sl A 9 AR ZR R FEUA (2 A B 67 5 ) AN I 385 ) 32 02 X R AR A
HR BRI AN (B3, X AR AR R (R HEE T . SRR T, & SRl B4R R B R AR AIARRAR PR AR HLAR
TARTR I it 5 £ TR 2 A 388 g sl /L i R AR R AR R R S el L PR R R
2.5 LT IE N B A 4 AR SSER Y 5 e

H1 ¢ 5 I 15, XH35  XH43 B HEERAY 120 mmol/L SARASE S L CK B4 T 44.44% 41.66% ,XH35 [
SRR AR ISR 3 T CK 380 T 150.00% , "hAR YA AR B 12 35 K T CK, XH43 (i iR AR B L CK 3 1
53.62% ,iX -T2 XH35  XH43 SR JEHE I i) Ji PR A AR A AR i AR AR 1 384 5 XH43 iy stk #2119 120
mmol/L SRAREE CK AH LT I &30, (H AR AR ZRE L CK 3N T 39.13% ; BAHTEE 2 120 mmol/L, JCi
JE R ER IR SR B R A PR R B L S S AR RB A sl D R EE f /N R R, PR A A A SR 2R
B A HARRBAE 0—180 mmol/L i FFEFRELZEIE 5 CK T E S, MR T, 45 5 Al S AR R B K 45 AR
PRELAE 0—120 mmol/L B} FREZNE 5 CK Jo ki 2 25 5, X Ut BBt R 0 Tilg B M g i i R AE Kt Kb
PEERRY . PAFRERIME T, 120 mmol/L Y £R IR B2 XHE 5 A 417 1 AR R AR AREICH e A B0 2 I /E

3 e

Ay R R A T R AR I 1 AR W ) AT BRI 2 — AR AEAT A B A EC R A S A
Wy S B it i R LN PO R RE 1 55 , SBOCE WA A R AR AR YA I 32 E SR Y R
W AL R E AR FR A D RE L RAR 22 0 A B I AOABL IR A6 B R B, 5 0 AR B, A = A ) B8 B2 )
FhE G 2 A RE LR AR AP X R IIIR R AE KR AEE YA B i fe it . A A 0F T | i Sy i 4 i AR
568 U B R VR P 1 R T R MR R KT 120 mmol/L AR R AEY) B/ AN B3 X U B XTHAR R AE K1
A, MR BE T 120 mmol/ L, B # v BE A4 ANAR 22 A= W A LR A9 1 ke 3, i L 38 AR Wy )
TR R AR YR T RO R X2 R O T B AY T2 BB 33X AT RE S T 5 A 40 v A 4 xS
AR A WA 3 E A R X AR 2R A e B 23 A B fih S P A SR BBOR SR BT ER BRI AR A 45 (] A
DA FR YRR R A B RYRE R, LML AR 7 B AR e SR mD AR RT, I ARG B2 A ROGRE,
EE B SHOX — T WL it 0 — P Sk

AW S TIRAB Y, R A E IR YIRS K SR R L IR B R, AR KR DA (B i AR
BRXS K I FIFR 3 BOWOSCRE ), IE i 20 B AR LR AR KR B . TR SR R BAR F BAT 35 A [ A fige )
A SR BRAED ) AR I 2 B R O 37 , R 1) 2 D) R R i % 43 O LA R AR i 7E 13
 BCE AR R OTSTHE AL 4R AR AR DGR B R 837K oy T 0 i T K BB B B O AR AR AR B IR i
i83)y, 3K I RIER o R BEAR R 5 e AR T 3 Hh ) oA () B 0 AR e 2 52 ) b 9 oK o FER 3 B R
GHAE'T U Schleiff® £ i AEPIARZEH AR B BAR ol T oA RBP4 K S R R R A S R A BURTE
AR JE B T E DR PR T, O T R IRER 0 BUR MR AR B 2 2 A RIS I b ( HA%:0.4—1.2
mm) A ( EAE:0—0.4 mm) HREUZM R AL BRI HI R R, $E 5RO (4 LR BE T, P e MR AR 0 i 5 A9 2 1o
AU, ERIRE R AR Bl N R 2R GR AR AR R MR IE I ER PR, DR, SR TR R 2 I S HE SR 5
HRZR 0 o 5 i A FE B R A S, AT SR AE T IR ER VR JEE (120 mmol /L) 4% i if A A AR JBE 1T AL
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